
Ali Ünlü (Autor)
The Correlational Agreement Coefficient CA and an

Alternative κ

https://cuvillier.de/de/shop/publications/1120

Copyright:
Cuvillier Verlag, Inhaberin Annette Jentzsch-Cuvillier, Nonnenstieg 8, 37075 Göttingen,
Germany
Telefon: +49 (0)551 54724-0, E-Mail: info@cuvillier.de, Website: https://cuvillier.de



Contents

Preface 1

1 Probabilistic Knowledge Space Theory 3

1.1 Knowledge Structures and Spaces, and Surmise Relations . . . . . 4

1.2 Probabilistic Knowledge Structures . . . . . . . . . . . . . . . . . 6

1.2.1 Why Probabilities ?—Standard Example . . . . . . . . . . 6

1.2.2 Summary—General Definitions . . . . . . . . . . . . . . . 11

2 Correlational Agreement Coefficient CA(≤, D) 15

2.1 Preliminaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

2.1.1 Historical Overview and Connection with KST . . . . . . . 16

2.1.2 Short Review of ITA . . . . . . . . . . . . . . . . . . . . . 17

2.2 Basic Concepts . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

2.3 Theoretical Correlation . . . . . . . . . . . . . . . . . . . . . . . . 20

2.4 Comparing Empirical and Theoretical Correlation: Coincidence . 20

2.5 Comparing Empirical and Theoretical Correlation: Boundedness . 23

2.6 Defining the Coefficient CA(≤, D) . . . . . . . . . . . . . . . . . . 27

2.7 Decomposing the Coefficient CA(≤, D) . . . . . . . . . . . . . . . 27

2.8 Boundedness of CA(≤, D) . . . . . . . . . . . . . . . . . . . . . . 29

2.9 Consistency-Maximum Problem . . . . . . . . . . . . . . . . . . . 32

2.10 Maximum-Consistency Problem . . . . . . . . . . . . . . . . . . . 33

2.11 Functional Relationship for Equivalent Data . . . . . . . . . . . . 35

2.12 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

2.12.1 Major Misconceptions in CA(≤, D)-Publications . . . . . . 40

2.12.2 Major Results in Chapter 2 . . . . . . . . . . . . . . . . . 41

2.12.3 Consequences of the Decomposition on Screening of Data
and Structure . . . . . . . . . . . . . . . . . . . . . . . . . 42

2.12.3.1 Properties of the Functions fi . . . . . . . . . . . 43

2.12.3.2 Exploratory Data and Structure Analysis . . . . 44

2.12.4 General Remarks . . . . . . . . . . . . . . . . . . . . . . . 49



viii CONTENTS

3 Alternative to CA(≤, D): Coefficient κ 51
3.1 Notation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
3.2 First Constituent of κ—Measure of Fit . . . . . . . . . . . . . . . 53
3.3 Second Constituent of κ—Measure of Size . . . . . . . . . . . . . 56
3.4 Coefficient κ—Size Trading-Off Fit Measure . . . . . . . . . . . . 58
3.5 Model Selection and Truncation Constant . . . . . . . . . . . . . 61

4 Applications to Real and Simulated Data 65
4.1 Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
4.2 Modified Item Tree Analysis . . . . . . . . . . . . . . . . . . . . . 66
4.3 Real Example—Inductive Reasoning . . . . . . . . . . . . . . . . 67

4.3.1 Participants, Material, Procedure, and Data . . . . . . . . 67
4.3.2 MITA Applied to Inductive Reasoning Data . . . . . . . . 69

4.4 Simulation Example—BLIM . . . . . . . . . . . . . . . . . . . . . 71
4.4.1 Data Generating BLIM . . . . . . . . . . . . . . . . . . . . 72
4.4.2 BLIM Data . . . . . . . . . . . . . . . . . . . . . . . . . . 73
4.4.3 MITA Applied to BLIM Data . . . . . . . . . . . . . . . . 73

A Computer Program KAPPA 83
A.1 Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
A.2 Listing of Source Code . . . . . . . . . . . . . . . . . . . . . . . . 83

B Computer Program BL(S)IM 93
B.1 Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
B.2 Listing of Source Code . . . . . . . . . . . . . . . . . . . . . . . . 93

C Data Matrices 103
C.1 Inductive Reasoning Data . . . . . . . . . . . . . . . . . . . . . . 103
C.2 BLIM Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

Bibliography 111

List of Abbreviations 117


